It is known that some classes of »z-accretive operators A generate Lipschitz continuous semigroups of contractions; that is \\S(t + h)x -S(t)x\\ < L(\\x\\)h/t, 0 si t si t + h si T, x e D(A). If the underlying Banach spaces X and X* are uniformly convex and an ¡w-accretive operator B is bounded, we prove, in particular, that the semigroup generated by A + B is Holder continuous. The proof is based on a result on the structure of accretive operators obtained via the Kuratowski-Ryll-Nardzewski Selection Theorem. Also, we consider some applications of these results to the existence of solutions of u' + Au + Bu 3 Cu, u(0) = »,,.
, , Í u'(t) + Au(t) 3 0, t >0, (1) _ \u(0) = u0g D(A) (see, e.g., [1, §3.1; 5] ).
Generally, little can be said on the regularity of the function u(t). In particular, u can be nondifferentiable, or, even, not Lipschitz continuous. However, for some classes of ¡^-accretive operators the generated semigroup S(t) behaves better. For example, if S(t) is generated by the subdifferential of a convex, lower-semicontinuous function <p(x) on a Hubert space X, then \\S(t + h)x -S(t)x\\ < L(\\x\\)h/t, 0<i</-r-/i<T, xG D(A); where T > 0 and L(r) is a nondecreasing function
The semigroups generated by homogeneous operators have similar behavior (see [4, Theorem 1] ).
The main purpose of this note is to study such regularizing properties for the solutions of the perturbed initial value problem 'u'(t) +Au(t) + Bu(t) a 0, (2) 1 M(0) = u0, 0 < t < T, where A is an »«-accretive operator and B: X -* 2X is a bounded (multivalued) operator. (B is bounded if sup(||j||: y g Bx, \\x\\ ^ r) is finite for any r > 0.) To define a solution of (2) we recall [2; 1, 3.2] that for any integrable function / G Lx(0, T; X), T > 0, there exists a unique integral solution of the initial value problem 'u'(t) + Au(t) Bf(t), 0 < t ^ T, (3)
That is a continuous function u: We define the operator H: 7/(0, T; X) -> C([0, T); X) by Hf = u, where h is the unique integral solution of (3). It is known [7, Remark 8.4 ] that Proof. Fix t > 0. For any 0 < h < T -t and 0 < a < t we have (by (5))
and the proof of the lemma is complete. It was assumed in the Theorem that the initial value problem (2) has a solution on [0, T]. It is known (see, e.g., [1, 3.3] ) that such a solution exists for different assumptions on the operators A, B and the underlying Banach space X. If the operator A is homogeneous and »z-accretive and B is Lipschitz continuous, a stronger regularity result can be found in [4] . We are interested in the case where both operators A and B are ürc-accretive and not necessarily continuous. In the sequel we suppose that both X and X* are uniformly convex and separable. Proof. We should prove that there exists an integrable function / g Ll(0, T; X), f(t) G -Bu(t) a.e. t g [0, T] such that Hf = u. Note that \Au0\ < oo since u0 g D(A). Therefore \(A + B)u0\ < oo and u(t) is the strong solution, that is u'(t) exists for almost every f g [0, T] and u'(t) + Au + Bu(t) 3 0 a.e. on [0, T].
By [1, Theorem 3.1.6] u'(t) = (A + B)°u(t) a.e. t G [0,T]. Since (A + B)°z = lim^_0(y4 + B)xz for each z g D(A + B) ((A + B)x is the Yosida approximation; see [1, Proposition 2.3.6]) we get that u'(t) is integrable as the pointwise limit of the uniformly bounded continuous functions (A + B)xu(t). By Lemma 3 in the
Appendix there exist measurable functions g and / such that -g(t) +/(/) = u'(t), g(t) G Au(t), -f(t) G Bu(t) a.e. t G [0, T\. These functions are integrable, since they are bounded. Thus u'(t) + g(t) = f(t) or u'(t) + Au(t) 3 /(/) a.e. t G [0, T], i/(0) = u0. Since u(t) is the strong solution of the above system it is also its integral solution. (2) in the sense of Definition 1. By the Theorem it satisfies the required inequality.
Proof. It is enough to prove the assertion for any «0 G D(A). By Lemma 2 u(t) = SA + B(t)u0 is the solution of
Remark. A detailed analysis of the proof shows that it is enough to require D(A) c D(B) in the above corollary. Corollary 2. Let X, X* be uniformly convex, separable Banach spaces, A be a homogeneous m-accretive operator (see [4] ), and B be a bounded, everywhere defined in X m-accretive operator. Suppose that C: X -> X is a compact continuous operator.
Then the initial value problem u\t) + Au(t) + Bu(t) 3 Cu(t), 0 < t < T, u(0) = u0 g D(A) c X, has a local solution.
Proof. Since A is homogeneous the generated semigroup SA(t), t > 0, satisfies \\S(t + h)x -S(t)x\\ < L(\\x\\)rxh for any x g D(A), 0 *s t < / + A < T (see [4, Appendix. We will use the Kuratowski-Ryll-Nardzewski Selection Theorem, which we will restate as follows: Recall that if a separable Banach space X and its dual X* are uniformly convex, then any convex, bounded, and closed subset W c X is weakly compact [9, §5.2] . The set W with the weak topology is a complete compact metric space. Selection Theorem can be applied to the multivalued function F: [0, T]-* Y to obtain measurable functions g(t) and /(/) such that g(t) + f(t) = h(t), g(t) g Au(f), and f(t) G Bu(t). The functions g and / are measurable as functions into Z. Since the Banach space X is separable they are measurable as functions into X with its strong topology by the Pettiss theorem [9, §5.4] 
